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摘     要 
 















状，吸积及态转变理论与观测，以及 ULXs 的一些研究现状。 
第二章详细介绍 XMM-Newton 天文卫星的硬件及性能指标，之后是数据处
理流程。 
在第三章中，分析 XMM-Newton 观测 M33 X-8 的 12 次数据。通过并合这





伽马射线双星 LS I +61 303 的多波段研究，以及关于 X 射线双星 1A 0535+262
















摘     要 
Abstract 
 
Ultraluminous X-ray sources (ULXs) are point-like, non-nuclear X-ray sources 
with isotropic luminosities above 39 110 erg s−i  in nearby galaxies. These objects are 
interesting since their luminosities are intermediate between the luminosities of 
Active Galactic Nuclei and X-ray Binaries. They could represent the missing link in 
the black-hole mass distribution, bridging the gap between stellar black holes and the 
supermassive black holes found in the nuclei of early-type galaxies. These “missing” 
black holes have been called intermediate mass black holes (IMBHs). Since all these 
sources are out of the Galaxy, the direct mass measurement based on dynamics is 
unavailable at present, while the X-ray spectral fitting and timing can be an indirect 
method to measure the mass. 
In this thesis, the observations and theoretical works of ULXs are reviewed, and 
my studies on the X-ray spectra of ULXs, especially M33 X-8, are introduced. The 
thesis consists of four parts. The first chapter is a brief introduce of related 
background knowledge, the second is the data processing flow, the third is the 
spectral analyses of M33 X-8, and the last chapter is the cooperation projects which I 
was involved in and the prospects. 
The first chapter introduces the sorts and formation of the compact stars and the 
black holes. It also gives a brief introduction of X-ray observatories, the research 
status of X-ray astronomy, and the observations and theoretical works of accretion 
and state transition. At the end of this chapter, I will review the research status of 
ULXs. 
The second chapter will give a concise overview of XMM-Newton observatory, 
and the data processing flow. 
The third chapter provides a detailed analysis of 12 XMM-Newton observations 
of M33 X-8. We combine all the data together, and obtain the highest signal-to-noise 
ratio spectra of ULXs at present. The spectral fitting indicates that the black hole in 
M33 X-8 is a stellar-mass black hole, and the black hole accretes at a super-Eddington 
rate. In this case, the non-thermal component can not be neglected. We fit the data 
with the more sophisticated slim disk model and confirm these results. The fitting 
result further indicates that the relativistic effect is important when the phase of the 














摘     要 
In addition to the project of ULXs, I have collaborated with several experts on 
some other high energy astronomy phenomena, including theoretical works of 
Gamma-ray Bursts, multiwavelength observations of LS I +61 303, and SED fitting 
of 1A 0535+262 December 2009 outburst. Currently, I am also interested in working 
on the population of FXTs. The prospect on FXTs is shown in the last chapter. 
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第一章 绪  论 
 
第一章 绪  论 
 





常是很强的 X 射线源；第二节介绍观测这些 X 射线源的仪器（X 射线卫星），以
及 X 射线天文学的一些研究现状；第三节介绍吸积的相关理论；和 ULXs 相比，
基本物理都是黑洞吸积，银河系内 X 射线双星(XRBs)的理论、观测更为成熟，
我们将在第四节介绍 XRBs 中的吸积理论、态与态之间的跃迁等；最后一节是关
于 ULXs 的一些研究现状。 
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